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PURPOSE: To provide a gas chromatograph equipped with a mass flow controller having high 
accuracy in good compliance with the set rate of flow from time to time in a wide flow 
rate range. 

CONSTITUTION: The gas chromatograph is equipped with a mass controller composed of a 
pressure regulator 1 consisting of control valve la and pressure sensor lb, a 
differential pressure control part 2 consisting of a laminar flow element 2a and 
differential pressure sensor 2b installed in parallel flow paths and a control valve 2c 
installed at the converging point of the two parallel flow paths, and an electric control 
part 3 to control the two valves . 
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damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates the flow rate of a gas chromatograph and the carrier gas 
introduced to a sample target chamber in more detail to the gas chromatograph which equipped high degree of 
accuracy with the controllable massflow controller from the large flow-rate to the small flow rate. 
[0002] 

[Description of the Prior Art] In a gas chromatograph, when introducing carrier gas into a sample evaporation 
room and a column, the flow rate is controlled and introduced into constant flow with a massflow controller. 
Drawin g 3 is drawing showing the configuration of the massflow controller for the conventional gas 
chromatographs. Carrier gas is discharged from an outlet through a nozzle 13 through passage 12 from an inlet 
port 1 1 , and is introduced at a sample evaporation room (not shown) etc. In this case, the juxtaposition passage 
12a and 12b is established in passage 12, the differential pressure sensor 14 is installed in one passage 12a, and 
the laminar- flow component 15 is installed in passage 12b of another side. This differential pressure sensor 14 
has sent that differential pressure signal to the electric control section 3. Moreover, in order to control the 
quantity of gas flow from said nozzle 13, while installing the iron flap 16 in the outlet side of this nozzle 13, it 
has been made to carry out the variation rate of this iron flap 16 with the electromagnet 17 linked to said electric 
control section 3. Furthermore, the secondary pressure in the outlet 18 of the gas passageway after coming out 
of this nozzle 13 is measured with a pressure sensor 19, and is fed back to the electric control section 3. 
[0003] In the above-mentioned massflow controller, the relation of one to one between the differential pressure 
shown in said differential pressure sensor 14 and the quantity of gas flow which flows passage 12 is. Therefore, 
the detecting signal of the differential pressure sensor 14 is inputted into the electric control section 3, and if an 
electromagnet 17 is controlled so that the detection value turns into the set point, the quantity of gas flow in 
passage 12 is controllable. Moreover, the pressure of said pressure sensor 19 is detected and it inputs into the 
electric control section 3, and if an electromagnet 17 is controlled so that the detection value turns into the set 
point, the pressure in the outlet 1 8 of a gas passageway can be set constant. 
[0004] 

[Problem(s) to be Solved by the Invention] In the gas chromatograph which the precision of the massflow 
controller which controls the flow rate of the gas introduced into a gas chromatograph so that it may describe 
above is prescribed by what full-scale %, and requires precision from a large flow rate to a small flow rate, there 
was no massflow controller with a sufficient precision corresponding to the flow rate. Therefore, precision also 
changed with flow rates and had the problem that especially the precision of a split ratio may not come out 
correctly. 

[0005] This invention is made paying attention to the technical problem described above, and it aims at offering 
the gas chromatograph equipped with the massflow controller with a sufficient precision corresponding to that 
occasional setting flow rate from a large flow rate to a small flow rate. 
[0006] 

[Means for Solving the Problem] Namely, the pressure regulator section by which a gas chromatograph is 
constituted from a bulb in which gas control of flow is possible, and a pressure sensor which detects the 
pressure in this bulb outlet in order that this invention may solve the technical problem described above, the 
quantity of gas flow installed in the juncture of the laminar-flow component and differential pressure sensor of 
juxtaposition passage which boiled, respectively and were installed, and these two passage - with the 
differential-pressure-control section which consists of controllable bulbs It is characterized by the electric 
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control section which controls said two bulbs by the measured value of said pressure sensor, and measured 
value of a differential pressure sensor, respectively, and having the massflow controller which changes more. 
[0007] 

[Function] A gas chromatograph is explained using an attached drawing and its sign about the operation at the 
time of considering as the above-mentioned means. If the relation of the flow rate and differential pressure in 
the differential-pressure-control section 2 becomes the value which is in proportionality, namely, has a straight- 
line relation, and has a flow rate while laminar-flow component 2a works as a laminar flow, it will serve as a 
curve and will lose proportionality. Therefore, a quantity of gas flow must be used by within the limits in 
proportionality, the passage to which drawin g 2 came out of control bulb la of the pressure regulator section 1 - 
- namely, a changed part (deltaP) of the differential pressure to change (deltaU) of the constant flow under the 
predetermined gas pressure (PIN=P1, PIN=P2, PIN=P3) before going into the differential-pressure-control 
section 2 - comparatively (deltaP/deltaU) - being shown --****. Change (deltaP/deltaU) of differential 
pressure is large while an input control pressure (PIN) is small, and it turns out that it is so small that an input 
control pressure (PIN) becomes large so that clearly from the relation between the flow rate of this drawing, and 
differential pressure. That is, the rate of change of the differential pressure to a flow rate becomes small as the 
pressure (PIN) before going into the differential-pressure-control section 2 becomes large. Even if an input 
control pressure (PIN) is large and the resolution of the A/D converter (analog-digital converter) with which 
said electric control section 3 measures differential pressure is small, it is the same. Therefore, if an input 
control pressure (PIN) is set up small, the resolution of a flow rate, i.e., the minimum discharge which can be 
controlled, will become large, and if an input control pressure (PIN) is set up greatly, it will become small. If it 
is made for an input control pressure (PIN) to become large automatically when an input control pressure (PIN) 
is kept small and a large flow rate is needed from this while a flow rate is small, control of flow with a sufficient 
precision corresponding to a flow rate can be performed from a small flow rate to a large flow rate each time. 
[0008] 

[Example] Hereafter, it explains, referring to a drawing about the concrete example of this invention. Drawin g 1 
is drawing showing the configuration of the massflow controller used by the gas chromatograph of this 
invention. This massflow controller consists of the pressure regulator section 1, the differential-pressure-control 
section 2, and the electric control section 3 that controls the control bulbs la and 2c (after-mentioned) of these 
pressure regulators 1 and the differential-pressure-control section 2. 

[0009] said pressure regulator section 1 comes out with control bulb la which controls a quantity of gas flow, 
and pressure-sensor lb which detects the pressure in this control bulb la outlet, and is constituted. This 
pressure-sensor lb is fed back to the electric control section 3 by making the measuring pressure force value 
into a signal. Although this control bulb la does not illustrate, it is the bulb (refer to drawing 3 ) which installs 
an iron flap in a nozzle outlet and controlled that opening by the electric control section 3 with the 
electromagnet. In this case, the opening of control bulb la can be controlled measuring a pressure by pressure- 
sensor lb, and feeding back that value to the electric control section 3, and the gas pressure (PIN) introduced to 
the following differential-pressure-control section 2 can be set up. 

[0010] said differential-pressure-control section 2 comes out with laminar- flow component 2a installed in two 
juxtaposition passage 21 and 22 and one [ these ] passage 21, differential pressure sensor 2b installed in the 
passage 22 of another side, and control bulb 2c installed in the unification way 23 of such passage 21 and 22, 
and is constituted. Although this control bulb 2c does not illustrate, it is the bulb (refer to drawing 3 ) which 
installs an iron flap in a nozzle outlet like said control bulb la, and controlled that opening by the electric 
control section 3 with the electromagnet. Said differential pressure sensor 2b is fed back to the electric control 
section 3 by making the measured value into a signal while it measures the differential pressure between the 
upstream of laminar- flow component 2a, and the downstream. That is, this electric control section 3 can control 
the differential pressure before and behind laminar-flow component 2a to a desired pressure value by 
controlling this control bulb 2c. 

[001 1] If the relation of the flow rate and differential pressure in said differential-pressure-control section 2 
becomes the value which is in proportionality, namely, has a straight-line relation, and has a flow rate while 
said laminar-flow component 2a works as a laminar flow, it will serve as a curve and will lose proportionality. 
Therefore, a quantity of gas flow must be used by within the limits in proportionality, the passage to which 
drawing 2 came out of control bulb la of said pressure regulator section 1 — namely, a changed part (deltaP) of 
the differential pressure to change (deltaU) of the constant flow under the fixed gas pressure (PIN=P1, PIN=P2, 
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and PIN=P3) before going into the differential-pressure-control section 2 ~ comparatively (deltaP/deltaU) - 
being shown --****. Change (deltaP/deltaU) of differential pressure is large while an input control pressure 
(PIN) is small, and it turns out that it is so small that an input control pressure (PIN) becomes large so that 
clearly from the relation between the flow rate of this drawing, and differential pressure. That is, the pressure 
(PIN) before going into the differential-pressure-control section 2 follows for becoming large (PIN=P1 
<PIN=P2 <PIN=P3), and the rate of change of the differential pressure to a flow rate becomes small. 
[0012] Even if an input control pressure (PIN) is large and the resolution of the A/D converter (analog-digital 
converter) with which said electric control section 3 measures differential pressure is small, it is the same. 
Therefore, if an input control pressure (PIN) is set up small, the resolution of a flow rate, i.e., the minimum 
discharge which can be controlled, will become large, and if an input control pressure (PIN) is set up greatly, it 
will become small. If it is made for an input control pressure (PIN) to become large automatically when an input 
control pressure (PIN) is kept small and a large flow rate is needed from this while a flow rate is small, control 
of flow with a sufficient precision corresponding to a flow rate can be performed from a small flow rate to a 
large flow rate each time! 
[0013] 

[Effect of the Invention] Since a massflow controller can be used as a highly precise flow rate control unit on 
the occasion of installation of carrier gas according to the gas chromatograph of this invention as explained in 
full detail above, improvement in the repeatability of an important retention time can be especially aimed at by 
the gas chromatograph. Moreover, on the occasion of the gas analysis using a capillary column, highly precise- 
ization of a split ratio is realizable. 
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